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[Claim(s)] 

[Claim l]The receiving-circuit unit which detects change of an input 
signal and generates a clock signal while dividing a serial signal of a 
multiplexed multiple channel inputted jfrom the outside into a signal for 
every channel and outputting outside. 

The sending-circuit unit which carries out time multiplexing of the serial 
signal of a multiple channel inputted from the outside, and is outputted 
outside. 

A selector which can change a loopback course who is the integrated 
circuit provided with the above and returns a signal separated in said 
receiving-circuit unit to a transmission line of an input side of said 
sending-circuit unit, and this loopback course and a regular input signal 
transmission line was provided. 

[Claim 2]A buffer of a first-in first-out method with which said 
sending-circuit unit absorbs timing dispersion of an input signal, A 
multiplexer which carries out time multiplexing of the serial signal of a 
multiple channel synchronized by this buffer. Based on a reference clock, 
comprise said buffer and a clock generation circuit which generates an 
operation clock of a multiplexer, and said selector, The integrated circuit 
according to claim 1 constituting so that it may choose from the exterior 
any of a signal from said receiving-circuit unit supplied via a regular 
signal inputted into said sending-circuit unit, or said loopback course they 
are and may input into said buffer. 

[Claim 3]The integrated circuit according to claim 1 or 2, wherein the 
above-mentioned loopback course returns both a signal of a multiple 
channel separated in said receiving-circuit unit, and a clock signal 
acquired from an input signal. 

[Claim 4] An output buffer circuit for outputting a signal to the exterior at 
said receiving-circuit unit. An input buffer circuit for incorporating a 
signal of a multiple channel into said sending-circuit unit from the exterior 
is provided, respectively, The integrated circuit according to any one of 
claims 1 to 3, wherein said loopback course is provided in the 
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receiving-circuit unit and sending-circuit unit side rather than the 
above-mentioned output buffer circuit and an input buffer circuit, 
[Claim 5] An optical communication module comprising: 
The light / electrical conversion part which changes a lightwave signal 
from an optical fiber into an electrical signal 

The integrated circuit according to any one of claims 1 to 4 in which the 
sending-circuit unit which carries out time multiplexing of the signal of a 
multiple channel inputted from the receiving-circuit unit which receives an 
electrical signal changed in said light / electrical conversion part, and is 
divided into a signal of a multiple channel, and the outside, and transmits 
was provided, The electrical and electric equipment / light conversion part 
which changes into a lightwave signal an electrical signal transmitted from 
a sending circuit of this semiconductor device 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used, when applying to the 
semiconductor device carried in the optical communication module which 
communicates by an optical transmission line, returning an electrical 
signal from a receiver to the transmitting side especially according to a 
loopback course about usefiil art and testing an optical communication 
module, and it relates to usefiil art. 
[0002] 

[Description of the Prior Art]In optical communications, a low speed 
multiple channel electrical signal is multiplexed to one high-speed 
electrical signal, it is common to change this into a lightwave signal and to 
transmit it, and the optical communication module is used for multiplexing 
and optical-******. 

[0003] In recent years, an optical communication network is expanded 
quickly and high integration of the optical communication module is 
advanced that quality optical communications should be realized by low 
cost in connection with it. 

[0004] The outline lineblock diagram of the conventional optical 
communication module is shown in drawing 5 . The light / electrical 
conversion part 20 which consists of a preamplifier which amplifies the 
photo-diode from which the optical communication module 1 0 of drawing 
5_changes into an electrical signal the lightwave signal transmitted from 
the optical communication device of the other station, and the changed 
electrical signal. Receiving ICllO which consists of a demultiplexer etc. 
which separate the multiplexed electrical signal for every channel. It has 
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transmitting IC120 which consists of a muhiplexer etc. which carry out 
time multiplexing of the signal of a multiple channel inputted from the 
outside, and the electrical and electric equipment / light conversion part 40 
which consists of an LD driver which drives the laser diode which changes 
an electrical signal into a lightwave signal, and a laser diode. 
Conventionally, generally it comprised an IC with separate receiving 
IC 1 20 and transmitting IC 1 1 0. 

[0005]In the optical fiber communications system which equipped two 
offices with such an optical communication module 10, The 
optical-multiplexing signal transmitted from the other station is received 
as the input signal Ip via an optical fiber from the extemal input terminal 
of the optical communication module by the side of a local station. After 
above-mentioned light / electrical conversion part 20 are supplied and 
being changed into an electrical signal by the photo-diode, it is amplified 
by a preamplifier and the input terminal of receiving ICllO is supplied. 
And it separates into the signal of a multiple channel by receiving ICllO, 
for example, the communication apparatus of the next step, etc. are 
supplied as the output signal Oic. 

[0006] On the other hand, when performing transmission from a local 
station, after multiplexing the input signal lie of a multiple channel by 
transmitting IC120, it changes into a lightwave signal in the electrical and 
electric equipment / light conversion part 40, and is outputted to an optical 
fiber as the output signal Op. 

[0007]Tuning, such as an operation test of such an optical communication 
module, and intensity adjustment of a lightwave signal, It can carry out by 
observing the correlation of the input signal Ip from an optical fiber, and 
the output signal Oic from receiving ICllO, and the correlation of the 
input signal lie of transmitting IC120, and the output signal Op to an 
optical fiber. 

[0008]However, when examining and adjusting by the method which 
described above the optical fiber communications system which it, finished 
setting up once, since it was necessary to carry out by disassembling a 
device and connecting predetermined test equipment to a predetermined 
part, while requiring great time, expense increased and it was not practical. 
[0009]Then, the optical communication module ( drawing 5 (b)) which 
established the course 170 for loopbacks between transmitting IC120 and 
receiving ICllO is used. By returning the output signal from receiving 
ICllO to transmitting IC120 through the loopback course 170. The 
conventional proposal of the art which enables examination and 
adjustment of an optical communication module only by observing the 
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correlation of the input signal Ip from an optical fiber and the output 

signal Op to an optical fiber is made (JP,8-213951,A etc.). 

[0010] 

[Problem(s) to be Solved by the InventionJHowever, in the art of 
performing examination and adjustment of an optical communication 
module using the above-mentioned loopback course 170. In order to retum 
the signal of the multiple channel separated by receiving IC, the loopback 
course 170 for a channel number is needed. There is a problem that 
production of the wiring design ~ dispersion in the cross talk between 
each wiring or the signal delay for every wiring must furthermore be made 
below into constant value — and a board becomes difficult. 
[00 11] As shown in drawing 5 (b), in order for the signal on the loopback 
course 170 to become blunt and to correct buffer IC60 for 

loopbacks may be provided on this course 170. When examining in the 
course using this circuit, transmitting IC120 and receiving ICllO 
high-speed operation suitable for optical communications as it is designed 
so that realization is possible. If buffer IC60 for loopbacks is not designed 
so that high-speed operation is possible, when a signal passes this buffer 
IC for loopbacks, it is also considered that it can have a certain influence 
from IC, and the test result which reflected module performance correctly 
cannot be obtained. However, buffer IC for loopbacks is produced by 
ASIC (Application Specified IC: application specific integrated circuit) 
etc.. Since the same high-speed operation as transmitting IC120 or 
receiving ICllO is not necessarily guaranteed, the test result only 
reflecting the performance of the optical communication module is not 
obtained. 

[00 12] When designing buffer IC60 for loopbacks, the design of there 
being the necessity of doubling the interface specifications of this buffer 
IC60 for loopbacks with the standard of the output interface of receiving 
ICl 10 and the standard of the input interface of transmitting IC120 is also 
complicated. 

[0013]The purpose of this invention is to provide the integrated circuit 
which can do the operation test of transceiver IC carried in an optical 
communication module with IC simple substance not using discrete part 
like the above-mentioned loopback IC. 

[0014]Other purposes of this invention do not need discrete part which is 
not used in the usual communication operation but is used only at the time 
of an examination. It is in enabling the examination with the module level 
which operated the parts (IC) used by the usual communication operation, 
and providing an optical communication module with an easy modular 
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design. 

[00 15] About the other purposes and the new feature, it will become clear 
from description and the accompanying drawing of this specification along 
[ said ] this invention. 
[0016] 

[Means for Solving the Problem]It will be as follows if an outline of an 
invention indicated in this application is explained. Namely, while 
dividing a serial signal of a multiplexed multiple channel inputted from 
the outside into a signal for every channel and outputting outside. In an 
integrated circuit for communication provided with the receiving-circuit 
unit which detects change of an input signal and generates a clock signal, 
and the sending-circuit unit which carries out time multiplexing of the 
serial signal of a multiple channel inputted from the outside, and is 
outputted outside, A selector which can change a loopback course who 
returns a signal separated in said receiving-circuit unit to a transmission 
line of an input side of said sending-circuit unit, and this loopback course 
and a regular input signal transmission line was provided. 
[00 17] Since according to the above-mentioned means a loopback course is 
also formed on the same chip as a transmitting and receiving circuit 
section and delay is lessened compared with a case where a loopback 
course is formed in the chip exterior, A result in which performance of 
transceiver IC was made to reflect correctly by an operation test which 
uses a loopback course can be obtained. Since discrete part, such as buffer 
IC for loopbacks, is not needed when doing an operation test, an operation 
test can be easily done only by connecting a transceiver IC simple 
substance to test equipment etc., and transceiver IC can be evaluated. 
[00 18] A buffer of a first-in first-out (FIFO) method with which said 
sending-circuit unit absorbs timing dispersion of an input signal desirably, 
A multiplexer which carries out time multiplexing of the serial signal of a 
multiple channel synchronized by this buffer. Based on a reference clock, 
comprise said buffer and a clock generation circuit which generates an 
operation clock of a multiplexer, and said selector. It is made to be 
constituted so that it may choose from the exterior any of a signal from 
said receiving-circuit unit supplied via a regular signal inputted into said 
sending-circuit unit, or said loopback course they are and may input into 
said buffer. Thereby, a change becomes possible easily about a 
transmission line at the time of the usual communication and an operation 
test only with a selection signal supplied to a selector. 
[0019]The above-mentioned loopback course is good desirably to make it 
retum both a signal of a multiple channel separated in said 



5 



receiving-circuit unit, and a clock signal acquired from an input signal. 
Thereby, an operation test about both a data signal and a clock signal can 
be done. 

[0020] An output buffer circuit for outputting a signal to the exterior at said 
receiving-circuit unit, An input buffer circuit for incorporating a signal of 
a multiple channel into said sending-circuit unit from the exterior is 
provided, respectively, and said loopback course is provided in the 
receiving-circuit unit and sending-circuit side rather than the 
above-mentioned output buffer circuit and an input buffer circuit. Since an 
output signal of a receiving circuit can be transmitted to a sending circuit 
by this, without taking into consideration interface specifications of the 
transceiver IC concemed, i.e., an amplitude level of a signal, etc., a design 
of a loopback course will become easy. 

[0021] An above-mentioned integrated circuit, and the light / electrical 
conversion part which changes a lightwave signal from an optical fiber 
into an electrical signal. An optical communication module provided with 
the electrical and electric equipment / light conversion part which changes 
into a lightwave signal an electrical signal transmitted from a sending 
circuit of this semiconductor device, While being able to do an operation 
test easily only by comparing an input light signal with an output light 
signal by validating a loopback course of said integrated circuit, 
adjustment of said light / electrical conversion part, and the electrical and 
electric equipment / light conversion part can also be performed. 
[0022] 

[Embodiment of the Invention]Hereafter, the suitable example of this 
invention is described based on a drawing. Drawing 1 is an outline 
lineblock diagram of transceiver IC for optical communications which is 
an example of the integrated circuit of this invention. Transceiver IClOO is 
an integrated circuit in which it comes to form the receiving-circuit unit 
110 and the sending-circuit unit 120 in the same semiconductor substrate. 
The above-mentioned receiving-circuit unit 110 is provided with the 
reception circuit 130, changes the received multiplexing serial signal into 
the serial signal for every channel, and outputs it. On the other hand, it has 
the transmission processing circuit 150, and the sending-circuit unit 120 
carries out time multiplexing of the inputted serial signal of a multiple 
channel, and it is changed into a high-speed muhiplexing serial signal, and 
it outputs it. The output buffer circuit 140,143 changed and outputted to 
the signal of a desired amplitude level is established in the outputting part 
of the receiving-circuit unit 110 and the sending-circuit unit 120, an input 
signal is amplified to an input part and the input buffer circuit 141,142 
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which is changed into the signal of a desired level or is shaped in 
waveform is formed. 

[0023]To transceiver IClOO for optical communications of this example. 
The loopback course 170 which connects the middle of the signal path of 
the receiving-circuit unit 110 and the sending-circuit unit 120 is 
established, and it is constituted so that the signal outputted from the 
reception circuit 130 of the receiving-circuit unit 110 may return to the 
transmission processing circuit 150 of the sending-circuit unit 120. Clock 
signal CK restored from the input signal besides the data signal DTr 
separated for every channel is contained in the signal transmitted via the 
loopback course 170. 

[0024]The selectors 161 and 162 are formed in the preceding paragraph of 
the transmission processing circuit 150 of the sending-circuit unit 120, It 
inputs into the transmission processing circuit 150 any of reference clock 
CKO from the signals DTr and CK and the outside from the loopback 
course 170, and the send data DTt they are, or is controlled by selection 
signal LS. The selector 162 of the thing corresponding to the data signal 
DTrDTt and another side is formed corresponding to clock signal CK and 
CKO, and one selector 161 is simultaneously controlled by control signal 
LS supplied from the outside. 

[0025]The reception circuit 130 which constitutes the receiving-circuit 
unit 110, It comprises the circuit (CDR) 132 which catches change of a 
received data signal and generates clock CK while fabricating the 
waveform of the received data signal, the demultiplexer 131 which divides 
the multiplexed received data signal of 1 6 channels into the data signal for 
every channel, etc. The PLL (phase locked loop) circuit for reception etc. 
of graphic display abbreviation which generates the clock of the frequency 
stable considering the clock extracted from received data as a reference 
clock, and is supplied to the above-mentioned demultiplexer 131 are 
established in above-mentioned CDR circuit 132. 

[0026]The transmission processing circuit 150 which constitutes the 
sending-circuit unit 120, It is what has a fiinction which multiplexes and 
transmits the data signal in which each transfer rate is 16 channels of for 
example, 622 Mb/s to a 10-GHz data signal, In order to prevent 
malfunction by the jitter of the input clock for data incorporation, the data 
input part is equipped with the buffer memory 152 of the FIFO (first-in 
first-out) method. The multiplexer 151 which multiplexes the 622-MHz 
data signal of 16 channels read from the buffer memory 152 to a 10-GHz 
data signal is formed in the latter part of the buffer memory 152. It is 
constituted so that the clock of the stable frequency generated in PLL 
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circuit 153 for transmission by using as a reference clock clock CK 
extracted from clock CKO or the received data supplied from the outside 
may be supplied to the buffer memory 152 and the multiplexer 151. 
[002 7] Transceiver IC of this example separates into a multiple channel the 
input signal inputted into the receiving-circuit unit from the exterior in the 
reception circuit 130, and is outputted to the exterior via the output buffer 
circuit 140. Time multiplexing is carried out in the transmission 
processing circuit 150, and the signal of a multiple channel inputted into 
the sending circuit from the exterior is outputted to the exterior. Here, at 
the time of normal operation, the selector 161,162 is controlled to supply 
the signal incorporated by the input buffer by selection signal LS supplied 
from the outside to the transmission processing circuit 150. 
[0028]On the other hand, at the time of an operation test, the selector 
161,162 is controlled by inputting predetermined selection signal LS from 
the outside of a chip to supply the signal from the loopback course 170 to 
the transmission processing circuit 150. Thereby, time multiplexing of the 
electrical signal divided into two or more channels in the reception circuit 
130 is inputted and carried out to the transmission processing circuit 150 
as it is through the loopback course 170, and it is outputted to the exterior. 
[0029] Drawing 2 is an outline lineblock diagram of the optical 
communication module which carries IClOO for optical communications 
of drawing 1 . In the figure, the selector 161,162 of transceiver IClOO 
shown in drawing 1 is summarized as the one selector 160, and is 
described, and the PLL153 grade for transmission is omitting it. 
[0030]This module 10 for optical communications comprises transceiver 
IClOO, the light / electrical conversion part which consists of the 
photo-diode 22 and the preamplifier 21, the electrical and electric 
equipment / light conversion part 130 which consists of an LD driver and a 
laser diode, and extemal IC30 for the low following communication. 
[0031] According to this module 10 for optical communications, the 
lightwave signal received from the optical fiber 50 is changed into an 
electrical signal by the photo-diode 22, is further amplified by the 
preamplifier 21, and is supplied to the receiving circuit 110 of transceiver 
IClOO by it. The reception circuit 130 is supplied via the input buffer 
circuit 141, it separates into the data signal for every channel, and the 
electrical signal inputted into the receiving-circuit unit 1 1 0 is outputted to 
IC for the low following communication via the output buffer circuit 140 
after that, for example, is supplied to each apparatus for communication. 
[0032]The send data signal inputted from the extemal apparatus for 
communication. After the input buffer circuit 142 of the sending-circuit 
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unit 120 is in confusion via IC30 for the low following communication 
and time multiplexing of the data signal of a multiple channel is carried 
out to one signal in the transmission processing circuit 150 in the 
sending-circuit unit 120, LD driver 41 is supplied by the output buffer 
circuit 143. And it is changed into a lightwave signal by the laser diode 42, 
and is outputted to an optical fiber. At this time, the selector 160 is 
controlled to supply the signal incorporated by the input buffer by 
selection signal LS supplied from the outside to the transmission 
processing circuit 150. 

[0033] Drawing 3 is a block diagram showing the example of 1 
composition when examining transceiver IC of drawing 1 . 
[0034]In examining transceiver IClOO alone, it connects test equipment to 
the input terminal of the receiving-circuit unit 110 of this transceiver 
IClOO, and the output terminal of the sending-circuit unit 120. The 
selector 160 is controlled so that predetermined selection signal LS is 
inputted into transceiver IClOO and the signal from the loopback course 
170 retums to the transmission processing circuit converter 150. 
[003 5] And it examines by inputting the electrical signal le into the input 
terminal of the receiving-circuit unit 110 from test equipment, and 
acquiring the output power signal Oe from the output terminal of the 
sending-circuit unit 120 in this state. That is, if the electrical signal le is 
inputted into the input terminal of the receiving-circuit unit 110 from test 
equipment, this electrical signal will be supplied to the sending-circuit unit 
120 through a loopback course, and will be outputted as the electrical 
signal Oe from the output terminal of the sending-circuit unit 120. 
Operation of transceiver IClOO can be easily examined by investigating 
the correlation of the input electric signals le and the output power signal 
Oe at this time. 

[0036] Drawing 4 is a block diagram showing the example of 1 
composition when examining the optical communication module of 
drawing 2 . 

[0037]In doing the operation test of the optical communication module 10, 
it connects test equipment to the near input/output terminal to which the 
optical fiber of the optical communication module 10 is connected. The 
selector 160 of transceiver IClOO is controlled like the case where the 
operation test of transceiver IClOO simple substance is done to supply the 
signal from a loopback course to the transmission processing circuit 150 
by selection signal LS. And it examines by inputting the lightwave signal 
Ip into an input terminal, and acquiring the outputted lightwave signal Op 
from test equipment. Namely, if the lightwave signal Ip is inputted into an 
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input terminal jfrom test equipment, this lightwave signal will be changed 
into an electrical signal in light / electrical conversion part 20, and will be 
supplied to transceiver IClOO, It is outputted through the loopback course 
in transceiver IClOO, and is changed and outputted to the hghtwave signal 
Op in the electrical and electric equipment / light conversion part 30. 
Operation of transceiver IClOO can be easily examined by investigating 
the correlation of the input electric signals Ip and the output power signal 
Op at this time. 

[0038]Doing both the operation test of transceiver IClOO simple substance 
and the operation test of an optical communication module can estimate 
the light / electrical conversion part 20 of the optical communication 
module 10, and the electrical and electric equipment / light conversion part 
40. 

[003 9] Although the invention made by this invention person above was 
concretely explained based on the example, this invention is not limited to 
the above-mentioned example. For example, the loopback course and the 
selector were provided so that it could return in both a data signal and a 
clock signal, but only the loopback course and selector which return a data 
signal may be provided, and the loopback course of a clock may be 
omitted, the frequency or the channel number of the signal outputted and 
inputted by transceiver IClOO are not restricted to what was shown in the 
example, either, but can be changed into versatility. 
[0040] 

[Effect of the InventionJIt will be as follows if the effect acquired by the 
invention indicated in this application is explained briefly. That is, since 
the sending-circuit unit and the receiving-circuit unit were provided on 
one semiconductor substrate and the integrated circuit for optical 
communications was constituted, the wiring etc. which can do now the 
operation test of IC simple substance easily, and connect each IC, such as 
the sending-circuit unit and the receiving-circuit unit, like conventional 
technology become unnecessary. 

[0041]The input signal which is inputted into a light module from an 
optical fiber according to the optical communication module carrying the 
above-mentioned integrated circuit, While being able to perform operation 
confirming as a module easily only by comparing the output signal 
outputted to an optical fiber from a light module, it becomes possible to 
adjust easily ICs other than transceiver ICs, such as electrical and electric 
equipment / light conversion part. 



10 



[Brief Description of the Drawings] 

[Drawing l] It is an outline lineblock diagram of transceiver IC for optical 
communications conceming this invention. 

[Drawing 2] It is an outline lineblock diagram of the optical 

communication module which carries transceiver IC of drawing 1 . 

[Drawing 3] It is a block diagram showing the example of 1 composition 

when doing the operation test of transceiver IC of drawing I . 

[Drawing 4] It is an example of 1 composition when doing the operation 

test of the optical communication module of drawing 2 , 

[Drawing 5] It is a block diagram showing the outline composition (a) of 

the conventional optical communication module, and composition (b) 

when doing an operation test. 

[Description of Notations] 

1 0 Optical communication module 

20 Light / electrical conversion part 

30 IC for the low following communication 

40 The electrical and electric equipment / light conversion part 

50 Optical fiber 

60 Buffer IC for loopbacks 

70 Test equipment 

1 00 Transceiver IC 

110 Receiving-circuit unit 

120 Sending-circuit unit 

130 Reception circuit 

140,143 output buffer circuits 

141,142 input buffer circuits 

150 Transmission processing circuit 

160 Selector 

1 70 Loopback course 
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§mi C 1 1 OT-^i^^-rjf'./KOft^iC^J^^^tl.T 

mx.i-m^<Dmmmmmziiitim^o i c t uTtti&$ 

[0 0 0 6] i^:d>?>j|tm^ff9^icl±. ftlfe 

^^r^vK^A;^^^ I i c Sri^ft I C 1 2 OT^fiYtL 
fc'^. mM/3t^^g|5 4 0T^f5^JC|glfeLTtll:^ft-^ 

[0007] r (^i 5 ?i3tiim^v?=-— >'»'tOSbf^f*g^*5 

(b><r>At)iB^- 1 p i:S{t I C 1 1 0*^ib<73ai;'3fi^O i 

c t (T^mmm^^. itu^icmm i c 1 2 o ^(o^^tiia^ 1 

i c ii%yr-(^<<^<om:hi^^O p h<r>im!mk^mm 
[0 0 0 8] L;5^L/<j:iSib. — ^c>tiiffl->;^ 

i.xm^(o^mm^mm<Dmmicm^ L,xn r> 



3 

[0 0 0 91 ^ZX\ iHfil CI 2 0t^mi Clio 
t(Dm\z/u—-:/y<yi'mco^l 7 0 §:^lt7t^iift^ 
(05 (b) ) SrflJfflLT, gmi CI 1 0A> 

c 1 2 o^mm^-^i>:itx\ %yr-<''<t^h(o?<t}m 
^ I p ii%yr-(^<^<r>mtim^O p i.(^fflBBI8«^« 

stiW;6s«ej^^$nTv>-5 (#Ba¥8- 2 13951 
^^m.^) , 10 
[0010] 

— T'^^ .x^SSS 17 0 iSrflJffl L-C^tiiffi^i^^-/W'COW 
®^-ilSt:ff5S?WT-l4. Sft I C-C5^$ttfc^l»5^ 

[00 1 ll */c. laS (b) 20 
^'feKl 7 0±-ecr>ft^roiE»?->Hg-^Tt5SSr<^-rSfc 

«>tcK^l 7 0 ±K/u—y'7<^y ^ m^<iyy T I C6 0 

ci 2 0fc<tu^fti ci 1 o^ss^tam 

/u— :7°y<.yi>ffly<s/7r I C6 0 i^M^i'f'^m^^n 
$ix/.eittbti. ft-f-Ji^rcDyP— :7'^<s'^ffl^^:y7r I C 

i:mM-r?,mc i CJS»e>^srp>*M7)]^ssr^x.p>^^sr t 

y<-yyy I Ctt^flx-ffAS I C (Application Specific 
d IC : #:efflj^[Sl(t I C) /^fT-^^n. iHift I C 1 

2 o^sffi I c 1 1 0 m^(DMmmmmm^ti^i:> 

[0 0 121 ^7t. /u— 7^^<5'i5'ffl^^-;'7r I C6 OS: 
5a:tf-rs^t-ii, !^i--r^<s'^ffl^<s'7r I C6 0(D 
V':?' 7=^— Srffi I c 1 1 0 cotaj^-f 7 
C 1 2 0(7>7^M>'^yx.—:^<D 

[0 0 131 rro^?^(Oie<)fi, 3tilft^i^:^— /M^» 
ft^ttS f^^vv-— C(DSIjf^p^^±|Eyi--:/^<5' 
J? I C(^J;?^.e7-'-i'^^' y-hg|5D°p^fflv^-ri c^fi^T- 

So 

[0 0 141 ^(D^m(om.(DB^i-i. ii^wiiftfbf^T' 
S (1 C) ro;^>.^S(if^^-tirfc^v?3.— yuu^yUT-rofii^ 50 
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[00151 Z(Dmm(Dmii^J:hm:ii(0\3.A^(DB^t 
[0 0 161 

D T^i^^^^^^^-yi-z'ttDm^ic'T^mi^xf^m^m 

^^>v<Di/ D r^l^^■^m^m4^M.itL,x^^m^iiit)■r 
X. m^^mmm^x^y^m^titdt^^mtd^mm^ 

[0 0 171 ±tEL7t^^{:i<tti.(i. /u-^^^s/iJ-Mi^ 

[ 0 0 1 8 1 a* L< (i. mII5JlftlHl!Sg|5li, Atjim^- 
— ;^ hr^7 h (F I FO) ^<r>^<yyrt. m^<yy 

[0 0 19] *fc, a*L<H, J:td/u-://<-;/i5'S^ 
[00201 ^ ^ic. mFlESrftlHlKgeicUim-^^ril-gB'- 



5 

^^fgi^Sftl C<o^>'^:7 3i-;^^*& 
100 2 1] ±iEt0^ft:*«(plK^:. 5t:7T>r 

10 0 2 2] 

HT^fc^c h ^ I C 1 0 0 {i. "SMmm^ 1 1 20 

0 i:i^«lEli«gB 1 2 0 

T^^6¥^f*««[H]?gr*fc^o -hiesftEKa^i i o 
«^LTai>j-r^c smiH]j^i i otj^ftiHiK^i 2 0 

^ai;^>'<i/;7;rlE]SSi 4 0, 1 4 3;ditatte>tt. A;^^ 30 
6A;^^<^j/:7riPlKi 4 1.14 2;ds^lt 

[0 0 2 3] ^fc. rco^^r|(D3tiiftffl h^:/v'— ^< 

1 C 1 0 Ofcjj:. SfaSKSCl 1 0 iri^lilSS^l 2 0 

<7>m-^K^7>i^'^S:^-^/i--:/^<^;/^^l 7 0:^5^ it 

^;h.T*.^ . smiHi^as 1 1 0 (D^miumMm i 3 o 

??lil;^^^4X7^c:f3-^2i5i^[Hl3SSei 2 OiDmamm^l 

7 0^:fhL-Cteill^n^m-^(ai. ^-v^v^rTi: 40 

10 0 2 4] i^lelKaSl 2 OcOi^*(LS[E]SSl 5 0(7> 
ftu©{Cli-fe UiJ^:^l61. 162 iy^Wtyt h^X^ ^ . yi- 

h(Dmm^ D > ^ C K 0 J:TJ^ia^7^'-i5^ D T t (Tyi^th 

7&^^i£ft*aSlEJ3& 1 5 OJcA;^'r'5;5^ilS^{t-^L Sic J: 
oTSI^^tt^o — ^O-trUi^^ 1 6 lfix-:^m-^D 
T r . DT t {cMft^ir^ i^(D^ i&ij(D± ^ 1 6 2 
^tiy^m^CK, CKO\cMl^^\^XmfhtlX^^^ 50 
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ti^i^(7:>x:k^o 

[0 0 2 5] sffiiHissai 1 1 0 ^mfiS.ir^s:mmm^^ 
1 3 oli. ^mi.tiv'-^m^(Dmmi:fmrt^ tth 

{C^mv'—^m^(D^^ti:^^Xi^ u y ^ C¥ii:±f$.-t 
-SlHlK (CDR) 1 3 2^. ^M>fb^^^TV^-5l 6^^ 

«lt-^T-V/P^:/u^iM 3 l^<^i*:i>fb«^*ti,TVN 

-hlSCDRlHl^l 3 2(;i{l. Sfar'-^J^^^aai^ 
ttfciJ^ ^mm^ ^yi^t LT^^ b/cJ^iS^cOiJ' 

n S:^LT±fa7-VyU^>^U>J'f - 13 1 fC^^^T 

-f) m&fi:}iimythr(.x\^^. 

[00 26] aimiHlil&^l 2 0 S:«^^i^m^0;SlHl3S 
1 5 0(i. Yt^^A7L\l^ 2 2Mb/ s (7)1 6 

^Y^vi-cOt'— i$^fH-^S: 1 0 GH z OOT^'^-^fg-^iC^a 

X — :5^A;'3a5{CF I FO {V 7 V-^ ' ^ V 

r^V) ^^iD^^yyT:^"^') \^2^m^x\^^. ^ 
fc. -'^^/y^TP^^y 1 5 2(D^^ma^^<yyr ^"^V 1 
5 2;5^e>gt^yb^ttfcl 6^^^VK06 2 2MHzCOt-' 

—^m^^ 1 0 GH z (Dy'—^m^\z,^m\:rt^'^J^^ 
:/u^f-i 5 i:aststt?>ttTv^So t^^. ^<yy7^^ 
y 1 5 24b^J:TJ?-7yP^:/i->:^lf 1 5 1 ^^t'-h^ 
'i^^i^^^ ^ y ^ CY.O\^\^<\X^\%y'—^t^h^m^ 
tl/c^ ^y^ C a ^ i: LTi^sffl P L LIhI 

88 1 5 ZX^\.fz,^'^\^1tMWim>^ n yi;tmm^ 

[00 2 7] ^'mm<ry h^:^y—y< i C{±^ ^U^^h 

oxm^^^^-M:i^7^mi^xtiiti^<yyTmmi 40^ 

tt^tifzmm^^^-^i^<Dim^^. i^^HlH]^! 5 or* 

^^m^m<t^nxi^u^mt)'r^o rrT% a^ft 

^(Cfi-feu>>^ 1 6 1, 1 6 2(i^a5;^-ibtt#^^;h.'5il 
S^-m-^ L S <fc oTA;^^< 5/ ^7 5^ J: J9 IS ^9 iA* tb/cfs 

^^mm^m^i^ 1 5 0 5 ct 5 ^ ;h.6o 

[0 0 2 8] ibf^^m^t^fi. ^^y:/^:^^^^^ 

<7:>il«ft-^LS^A;^'r'5wi:-C. yu— :/^<^^S3S 1 
7 0 ;&>?5(Dfg-^^i|^^0fS[El3S 1 5 0 {cm^^ X^lc 
±u^^l6l, 1 6 2SrM9'r§o ^tbJci:^. §m 
f^mmim 3 OT'1SS5:c7)5^-v^vujc:5>ffl|^nfc:®^m^ 

{'Xyi^yy<y^^i 7 o^m^x^(D^^mmf^mm 

Kl 5 0fcA;^^tt. ^W^a{k$;aT^1^^--ai;^;$ 

[0029] 12211. mi (oytmtnm i c i o o 

L7t3tjim^i^=L-yU(D«WS«^0-e*>So 

T. aitC^^h^Vv'— CIO 0(D^l^^^ 1 6 

1. 1 6 2lllo(0"fel/:^^ 1 6 Oi: LT^te^Tia 
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mmm p l l i 5 3 ^n^m ltv 

[00 3 01 r(733tiiffffl^v^=.->'H Oli. h^Vv- 
— ^<lC100i:. 7;^- h^^-f;*— K2 2*3<t0^7^y T 
>'r2 l)6^P,/i5Jt/^^ij^SFBi:, LD K7-<>'<:fei 
^l^_Hj--^^;;^_ K;j,^P,/i^^^/3ta^a5 1 3 0 t , 

[0 0 3 1] r<o3tiiftffl^-:^=^->'H oliiiixtf, 3t 
1 Tiiit@$n-c h I c 1 0 0 (^§«iHiK 1 1 10 

■^li. A;^-'<s/7'TlHlSSi 4 1 ?r;rrbTS«^s!!!aiHlSSl 
^com. ai;^l''<5'7rlHl»Sl4 0Sr:^M.T<g;»:iSftfflI 

10 0 3 21 in-n<r>mmmw^iti^h7<ti^ixtim 
isT-'-fm^-ii. mkmmm i c 3 0 ^ifri^rmmm^. 

il^lHlSSgB 12 0 F*9K>ijmMaiHl8S 15 0 T^^^^ 20 

HH;'j^^.y7 7'[HlSgl 4 3(c:<to-CLD K7'l'^<4 1 
*&^tl-^)o ^:LT. u — -r^^-r-;*-— K4 2Jc<t'?7t<s-^ 

J?^ 1 6 0{±:$1-^y5^P>ttji&^tl.-551^m-^L SfcioT 

(00 331 mZii. HI 10h7 >'->—''< I C^^ESH" 

[00341 hvViX— C 1 OO^^f^^T-p^^-a 30 
Ji. ^ h 7 V V— I C 1 0 0 (OS^lElSSgB 1 1 

0 <OA;^«^*3 J;t/i|lf3lH]8ga5 1 2 0 (^tli;/3^^lcl*S^ 

mn^m^^o h7>'->-^^i CI 0 o(c^ 

^f>il5^«^ L S ^7<tS \^X/i—-y^^< y ^ SSS 1 7 0 /5» 

p>(^-^j5Sjiim#aaiHiifS3Ei^^ i s o {cjfji ^tts j: 5 

u-i? ^ 1 6 0 ^mm-r^. 
[0 0 3 51 ^UT, r<o4^ffiT% is®^ise>ei-?jiimft 

-^I e^gffilHl^gBl 1 0<oA;^Sg^-{-A;^b, iimiHl 
ISgBi 2 orot^5;^ffi^^*-^bcoai;^li:^^f-^o e ?r#.5 r 
tX'mk%:rrOo -T'ifc'^j. ^3SS:6^f>mm«-^ I e 40 

srsmiHiissp 1 1 0 (oxtim^\^xtrr?> t . ^s^ft 
■^{iyi'-T'^^ixi^iiJs^iioTi^tiHiss^i 2o\z.m^ 

i^lElSSgBl 2 0COtiiP^ffi^*-bmmft-^O e h 

7 > v'-^< I C 1 0 0 (Dibf^$ri«®H--5 r ;a5T-# ■So 
[00361 04 j±. 112 (D3taim^ 'J'^—Ji^^Wlkt 

[0 0 3 71 jtiMt^v'ri.— yn 0(7>WiiWcMk^ff^m 

Jtafi^v^a.— /n oc7?3t7r-r^<i5^^?x so 
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i^y~-^<i ci oomt^(owsim^^ffom^tmm 

(c, h7>'-:x— c 1 0 OW-fei':^';? 1 6 OtrSS^fa 

mi 5 0 i^m^^ i ^ i^mm-r^. ^ lt. p®^^^ 

3tfS-^ I p ^A;^^S^^^c:A;^i--5 1 . ^^ft-^il^/S 

Mimas 2 OT-m«ft-^{-^^^i^T c 
10 0 h 7 i^->— I C 1 0 0 l*905yP— 

^<yi'm&i:moxmti^ti. m.'^ytfm^s ox^ 

m^opiz^m^rixintj^niio ^<7)t^(o^ xtsm. 
I p h ^tim%\t^o p b <Diimm^.^m^i> 
^^i CI ooffm^^^imr 

[00381 h 7>'v'— I C 1 0 o^i^wibf^ 

[00391 £AJ::*:^§^#ici:o-C/:f ^tbfc^B^^ISii 

Sip l^^^Jtfcas. 7-*— ^'ft-^«rJSa$-&SyP— 

li^lBSLTtfel'-'c *7t, h7>'v— CIO Ot^A 

[0 0 4 01 

^>t^,6^^$^jSi*^ctfte^■t-4^^^TB^<^^:*5?)T-*>S„ -t 

fii:>h. i^lElSSSB. §(BlHl?ggl5Sr-o(7)ij^»S«± 

(ono \zm^'^. ^mmmsm<D^ i c 
[004 11 *^c. ±-sd.^wmmmm-k%m.\^fz.im 

^ti^itii>i^t>\5^b %:imrri>tmX'eiy^—ji-b b 

xammm^m§,\z.n 5 r t *st'# 5 i: 1 1 jc. s« 

/^^I^SfB^fO h 7 v— ^< I CtiL^K) I CS:SBt-P 
[1221 (airoh^^-v^- C$:^«Lfc3tii«^v' 

=- —/i'<ommf$mxi>?>o 



im4] ia2(^3tiif§^i^=«.— /K^Sfjf^iiSSfeSri-St^ 
WsimSki:-t?>t^(om}^ (b) ^^rf^o-yi'mx-^ 

So 

1 0 3tiift^v?3^— yl' 

3 0 ^S^Ciiflffl I c 

4 0 wM/^mmf^ 

5 0 3t7r-l'>'< 
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6 0 /W— 7°^<s/j5'ffl>'<S'-7r I c 

7 0 mkmm 

100 h^V-^-^-^IC 

110 SfilHlSglfB 

12 0 Jll^tlHlSS^ 

13 0 gfa^&Slilgg 

1 4 0, 1 4 3 mtiy<iyyr'mm 

14 1, 142 At}^<y^TMm 

15 0 ii«*0!SlEl»S 
10 160 ■feU^iJ' 

170 /U— t/z^j/^S^ 
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